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tlj, 2002^3^ > ^41^ ^3A-f§\ p. 1532-1535#B£ 0 ) e 
[0003] KfaXh, 2m#— jtfWV^a— :/(DWCNT; Double-Walled Carbon Nan 
otubes)te % ^Jf^7— ztfWV^- =L—y (SWCNT; Single-Walled Carbon Na 
notubes) ^Jf W_L(D#jl;*7— if^-T^a.— 7 (MWCNT ; Multi-Walled Ca 
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[0005] L**Uj;dSfe,DWCNT*W^«±ia<DJ:5*«*a**5y^(cffiffli-Sfe*(c: 
it, DWCNTicttKftte'xm&bZbs %fr&m.R%&^%v9k\sT<D^Wtotsi!K 
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^!7^^^^m^^^mt-^^^^^^^^4c: % DWCNT8^@ft$^<tt^3filJI 
[0033] r<Dj;9(£, #|&16OJ|0flrm x *^ODWCNT8^r, mt&6&m&kVX&$}in% 
^$tlS*Jfc»tODWCNT8(DS$^lnimT^lcmt?tlm-Ct> > &3V>te£<b(C;g: 

[0034] UH>* ^HJfeo^^-Cf*, *#*3j;tfifc*#*£r£*:fcv ^Btl^^^^D 
*W4*3J:t/i»^tt©ja5V>DWCNT8*»3t-r5r.^d5-C#6 0 

[0035] mmmii 
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[0036] :(D»tW9tt &m%.#X<Dttffi.lZ£iQ#.CZ>#XJ£Gl > G2(Cj;oTDWCN 

'temz-tztLitocDwehZo mvtmtenmtLxi*. iQoox^n^mu^m 
m&m&ttti-ty^xtfmfbtiZo mw;mt9<Dfm<DM\frts^ dwcnt8^*& 

[0037] *H^95W9{i, m^m,m2^hmm^xm^tix^^ztm^^\ mw; 
ntt9tmi<on,m2<Dffl p t(ommn, m^U9tmi<Dm,m2<Dm a tcornxn 

cNT8<Dm<DMMzft^xm'M:&wi-*imkisXh&\ tz&. mvt&mi** &-fl 
[0038] ^mmmx^ ±umM<Drmtmmzmi<Dmm2km2<D'wmzb<D?%xT- 

?%tm%m££l£t£tfb, DWCNT8£jgi^LT£j&£itS^ m3<D$:%]X^l,tc£ 

mftm9&m\^x^mn.#x(Dtt'mz£V)tfxj£Gi, G2&£.zz> 0 xxbg 

CNT8KMLXm2(Dm,M3frtbMfrZ>*fa^k3\<tll)m<o <toT, DWCNT8« 

mw&tt9<Dmm\zr^xmw.mmzi%xf > g efc^v^m^DwcNTs^^ 

^ft$<Z)DWCNT8^^^^,o^^{C^$tL5o 
[0039] rcD^^^B&E^^^^fc^^T^^^n^DWCNTS^, mUmWllBZmftV 
THII|X-r6^^, li^W9^^oT^bfcDWCNT8^1(D««2(D^{|iJ^i: 
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KfliiJfa£;ft5::£lCj;9DWCNT8<D£^ 
[0040] #afcJWCtt, Is]l|X^f*±tTm^SR«-9M^2><t9^L^(D-e, ««rCftV 

coo4i] ^4b\ *mi&m(ow\$imm*, nm^^m^m^mm^-r^h^-c^ti 
[0042] mmm 

[0043] v-59Abmi<nmm2<Dm n t<r>mmn, mmmitmm^ Mx.tficmw_h5o 

cm£iTti-Sifc^#*U\ ^#5l?>^cDWCNT80ftOii*P(i#oTiS 

*t*fctt^f>rKn— 9SrK»i~CbJ:V\ fc*5, n— 99Attl34fc^Lfc0!lfclfik;h,i\ 

#>TKlFBW£LTDWCNT8£n— 79A(£lfr^^<<fc5 ^UTt>«tV \ 
[0044] [Hlfcfly] 

fc2««jto#-tf>^/^-^$^^ 

o 

[0045] *^ODWCNT8fi, ±M<DmM(Dm^Um\^1t^K s Jgltf>®@2 
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V/^-?.f&m6bLXNiS(mt~y>r^), CoS(Ms='-W). FeS (Mitt) 4:1 
:l:101t>44^tP^*lC«*©(im*%)Sn(«)«r^A/ySf'{><0*fflV^ fS2£> 
Wmb\^X\-t, WfiH? 0 fe*n5X15mmt? % £<*ri*250mm<^ Ni(-^W), Co( 
=»^Wh), FcS(M^)&12:3:5tf)lfcsp-?4. ^^/o^httWiM^m^^ 78 

[0047] &M^v^9£, ElJR»|KtLr»10«ffi20M Pd>bfiia^/l&Jtw30cm«tt^ 

fc 0 ^<s/7r^^LT{*, M^99. 9999%tf>He(^y*i=0£fflVvt, DWCNT8& 
dk^-r<5l^^^l F*3tf>#IS CkPa] KlflfcoJSfclLfc, 

[0048] rcDj;5^5g^#-C, Hl£(CDWCNT8&£;&Lfco ^LT, 4^$tlfcDWCN 
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[0049] ^rftftta*, ^$n^:DWCNT8S:S[S-e24B#M^aoT3NS3RK'fk*»« 

[0050] rOct5(-UT$!i3t^4xfcDWCNT8SrTEM^© (HRTEM,HF2000,HitachiSS£) X 

Z>&&$5£T$^MWt&%ft'?tc.o TGA^S(Perkin-Elmer,Phylisl 
TGA) %m V >TTGA (mjgMfi?#f ) Srfrofco ^OTGAOftiJ^^tViTV— 
5^/min(#)tbf;:o 
[0051] #CKl, ±|BOJ:9f-LT#P?^cDWCNT8^oV>Ttft0^-r?>o 
[0052] HI7(4 X ^l<7)S^2(7)^ffi^^ib*^^^$n5DWCNT8OTEMlvlJ;6*£^^ 

n-e^s, z<D^mz, w.mr-?i&m,*MteLxfrtbiofrm^ m^i<Dmmm 

[0053] mm7—?Mtn&MteL>XfrtbmfrmX > #cm®£(D££(&DWCNT8aSj|C:|Kte 
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WZteZ-X^Zbs \&ffi.T—?1&W,*M!'bLXfat>20 / j>mz > 300-500mg<DDW 

orrafl:oDwcNT£!i8&Thsi&^jt^ 

^mmxDwcNT8&m&-tz>^b&xzz>zk&Mi!kLx\, 

[0054] |gl8A«, ^lomffi2(^^iEj7!»^^^$tt^DWCNT8(OSEM^J;^tl£^:^^-t? 
#>5 0 wOfe^^K{-^$tT,TV^*^c^DWCNT80— 1 — 100 

[0055] El9Ate, ^^Ife^J^ioTMjfiSnfc^JKODWCNTSSrT-feh^ftLJauySitl^ 
TEMKJ:oT*iBUfctfc* ^*©-^J1?|j:, &JK*fc^tf5 g Si 

vtf*v\, m(4> «W*T— ^Jk«asfcJ:or#e>ix«DWCNT80»#i 

[0056] H)9Bte x *llli^JtCj:oTjH^^/t*^0DWCNT8©5"fe<01*SrrEMtCj; 

vtZ&W<DDWCNT8<Dmm&TEM\Z&vXm&V1Z&ttmX3bZ>o ^(D^W- 
HtC^§tt"CV^DWCNT8tt % — Hgft&tg^CVDfe^T— ^Jk 

«fe*^^«toTK^$^DWCNT8t^«02-7nm^j:orv^So ^ 
*W^*^TV^DWCNT8^*5tt«rt^2JlWlOMHIt4, 0. 36-0. 42nm 
"T**>tK f^T^h*— #^MWCNT©^OJftSfi«l/j:<rC*)a0. 34nmmfc 

[0057] ^^(^J^tW*^^LTM3t$n6^^^DWCNT8(7)ltX^«50%^Ji^fe-5t 
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[0058] H5:feJ:tf B6tt, ^^0lJ(C«toT®iig$tl^*^ODWCNT8<7) s WmMbW 

tfmt&mm&s btm{t&m&&*:ti*?ti&Lx\,^o 

TV^C^^^>o7>le ZVZbfab, *H»lJ^J:oT$!i5fi$nfcDWCNT8-e{^ 
[0060] */c, ^^^JtCj;oT$!i5t$n/t*^^DWCNT8(C^MW mWzmt&M 

zMvtzmzte, &mnmj$.ftte6. 8mA%K&Ti>tz 0 ztuz. ^stit^fc^ 

&oT x |^^#^V>{5^ia{-DWCNT8(C^9jimTV^ci<7)-e(i^^oytri 
[0061] ^c^^JtvlioT^it^nfc^^^DWCNTS-e^, ^fc^S^TtiTGA 

[0062] r^T\ ^|g0J#btt, ±|B<DDWCNT8^M^b^^i:liI^^®l3t^B^V> 

[0063] -£tcm^ itmmtvx, ^KDmm2^m^^zt^<^<D~^m^m^<D^jy 
^n^xDwcNT8^±^^^mm^nhtct^nhntccNT(D\3ib/u 



WO 2005/005317 13 PCT/JP2004/010109 

[0064] ztibnzkt)^ *'jsmmvRi<^tz&otj:m<Dm.mb. M%kj}**?&Mx*<D& 
\zt>mm*smxbz> 0 

[0066] ifcfc, ±C*ifc«>«lft48j;t/*JfelWt?r4, $!iag^«0^^^i*^J(-^lf Tift 
[0067] ^±(D<t5{-^^^^M^{i^^lfe^J<75^-7}<V^/^a~y^M^&* 

[0068] u±m.mvtc^o^^m(D^-^^y^^y<Dmm^mwzn^mm(o^ 

<DT&mz.tiLm-rz>£5&mu mtd.mi<Dmmtmts.m2(Dmmt<Dmxr— ^mn 
*&±£*tz>£5iz.i,tz<Dx^ T—?mnK&^x&Ktcm*mi<Dn,m<D*&mz. 

[0069] #1^ — y * A^<D^tfe#*#ffl^:}3V **^*JitW»*^«r^*j!c 
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[0070] *&W<D*—7$yr;?-*—7lZ&tltt, %<D&Z1)K lmmWi, 
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wzmmmk 
do] mtz^KDmmiztfv^nmxhz 
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